. This phenomenon was in fact a classical nova -a non-destructive nuclear explosion that occurs in binary star systems called cataclysmic variables 2 . On page 558, Shara et al. 3 report the identification of the cataclysmic variable that produced the observed nova, known as Nova Scorpii 1437. Although several such systems have previously been found 4, 5 , the authors' analysis provides a wealth of information about the state of a cataclysmic variable hundreds of years after a nova.
A cataclysmic variable consists of a compact stellar remnant called a white dwarf and a larger companion star that orbit each other in close proximity (Fig. 1a) . The extreme gravity of the white dwarf causes it to accrete hydrogen-rich gas from its companion star. The gas accumulates around the white dwarf, forming a structure called an accretion disk, and is eventually deposited on the white dwarf 's surface. As this deposited layer builds up, the pressure at the base increases, and if the white dwarf is sufficiently massive, the gas temperature can become high enough to trigger the nuclear fusion of hydrogen. A runaway thermonuclear reaction is initiated, which results in the gas reaching temperatures higher than 10 8 kelvin (ref. 6 ). Finally, the gas is explosively expelled from the white dwarf 's surface -a nova.
This broad picture of nova outbursts has been understood for some time, but a fundamental uncertainty remains: the aftermath. Although novae are spectacular, they are not destructive -the binary system survives and somehow recovers, mass transfer recommences and the system again heads towards catastrophe. But what do such systems look like between novae? How does the white dwarf return to its pre-outburst state? And how long does the white dwarf take to again reach critical conditions? The key to answering these questions is to find cataclysmic variables that are bona fide survivors of novae and to observe their behaviour. This search has been driven by a distinctive feature of the explosion itself: the expansion of the ejecta eventually produces a resolvable remnant (assuming the nova occurs sufficiently close to Earth) that is indicative of the material's violent past.
No known cataclysmic variable has suffered an explosion in the past 150 years or so of modern observations 7 . However, if the recurrence time for novae is millennia or tens of thousands of years, post-nova systems could be lurking among the current cataclysmic variables. Some systems have been observed to undergo brief nova-like eruptions called dwarf novae in the early stages following a nova -hundreds of days after the system's peak optical brightness 8 . But what happens on longer timescales has been an open question.
Astronomy is concerned with both the large scale and the long term, and historical observations are often important for resolving evolutionary questions 9 . In this case, Shara and colleagues' identification of the cataclysmic variable associated with Nova Scorpii 1437 is a lovely piece of historical scholarship. The authors used archival photographic plates from the DASCH (Digital Access to a Sky Century at Harvard) project 10 that span more than a century. After locating the system responsible for Nova Scorpii 1437, the authors found that it displayed dwarf novae, indicative of a high mass-accretion rate, in the 1930s and 1940s. This discovery suggests that cataclysmic variables generate novae for part of the period between successive classical novae, potentially settling a long-standing debate in the field regarding the nature of these explosions 11 . Using a combination of spectroscopy and photometry, Shara et al. showed that the system's orbital period is currently about half a day, which is rather long compared to those of other cataclysmic variables 12, 13 . The orbital inclination of the system is known because the white dwarf and its companion star eclipse each other. The authors could therefore use the white dwarf 's orbital period and radial velocity (its velocity along Earth's line of sight) to constrain the masses of the two stellar objects.
The white dwarf 's mass needs to be smaller than about 1.4 solar masses to be stable -a limit known as the Chandrasekhar mass -but must be large enough that a runaway thermonuclear reaction is triggered when the object accretes sufficient material. There is also a constraint on the mass of the companion star, and therefore on the white dwarf, that is indirect but nonetheless persuasive. The white dwarf 's accretion disk must be resupplied, so a stream Hydrogen-rich gas is transferred from the companion star to the white dwarf in a process called accretion (red arrow). The gas accumulates around the white dwarf, forming an accretion disk, and a high-temperature region called a hot spot is created by interactions between matter from the companion star and the disk. The gas is eventually deposited on the white dwarf 's surface and increases in temperature and pressure until it is explosively ejected -an event known as a nova (not shown). b, Shara et al. 3 report the discovery of a cataclysmic variable hundreds of years after a nova called Nova Scorpii 1437. One of the authors' findings is that the white dwarf spins with a period that is different from its orbital period, which suggests that the system is an intermediate polar.
Such systems have strong magnetic fields that alter the accretion flow by channelling gas towards the white dwarf 's magnetic poles. of gas must continually emerge from the companion star. This requires the star to have a radius larger than a critical value (the limit at which the white dwarf 's gravity dominates the companion star's self-gravity), which depends only on the distance between the two stellar objects and the ratio of their masses. By combining these various constraints, the authors determined that the white-dwarf mass is probably in the range of 1.0-1.4 solar masses, which is quite high compared with other systems that exhibit dwarf novae. Perhaps Shara and colleagues' most striking observation is that the white dwarf spins with a period of 31 minutes. This is notably different from its orbital period and marks the system as an intermediate polar -a cataclysmic variable whose white dwarf does not have synchronized orbital and rotational periods. Intermediate polars have strong magnetic fields that alter the accretion flow by channelling gas towards the white dwarf 's magnetic poles (Fig. 1b) .
In general, such poles are not aligned with the white dwarf 's spin axis. Consequently, an observer would see X-ray emission from the impact regions at the object's poles as it spins 14 . The authors have demonstrated that cataclysmic variables can quickly recover a high rate of mass transfer after a classical nova. How novae affect the long-term development of cataclysmic variables and how much of the accreted gas is expelled by the explosion can be understood only by discovering systems that are in temporary retirement. Shara and colleagues' study provides the key to finding these systems in our Galaxy. ■ 
K A I T L I N J O H N S O N & S C O T T B A I L E Y
L ike humans, bacteria and archaea are frequently invaded by viruses. These prokaryotic organisms therefore have an adaptive immune system, known as CRISPR-Cas. In humans, detection of viral RNA by cells leads to the production of small molecules called secondary messengers, which act as a sign of infection and trigger the immune response. Until now, no such strategy had been identified in prokaryotes, but a paper in Nature 1 (page 543) and one published in Science 2 describe just such a mechanism. The studies reveal that detection of invader RNA by type III CRISPR-Cas systems results in the production of secondary messengers called cyclic oligo adenylates. These molecules activate a nuclease enzyme that degrades the invader transcripts, thereby boosting immunity.
When a virus first invades a prokaryote, a piece of its DNA is isolated and stored by CRISPR-Cas systems, allowing subsequent recognition if the same virus invades again. These systems are extremely diverse, and many organisms contain several different types, to ensure robust immunity. Type III CRISPR-Cas systems act in a transcription-dependent manner 3 . When the viral DNA is transcribed, the transcript is recognized by an RNA-protein complex called an interference complex, which contains a CRISPR RNA guide produced from the stored viral DNA sequence.
The interference complex contains three catalytic domains: a DNA nuclease domain, an RNA nuclease domain and a Palm domain. When the complex identifies the invader transcript, its two nuclease domains become activated. The DNA nuclease domain then nonspecifically degrades invader DNA, and the RNA nuclease domain cleaves the invader RNA sequence specified by the RNA guide. The Palm domain is also required for immunity 4 , but the details of this are unclear. Type III immunity also relies on a standalone nuclease called Csm6, which slows infection 5 by nonspecifically degrading viral RNA, giving the interference complex time to degrade the viral DNA. Csm6, like the inter ference complex, contains a domain whose function has yet to be defined -the CARF domain. How the nuclease activity of Csm6 is linked to invader recognition by the
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The case of the mysterious messenger
Bacteria and archaea use an adaptive immune system called CRISPR-Cas to combat viral infection. The identification of a family of molecules that play a key part in this system deepens our understanding of such immunity. See Article p.543 1 and Kazlauskiene et al. 2 show that transcript binding also triggers synthesis of cyclic oligoadenylate molecules by the Palm domain. These oligoadenylates bind the enzyme Csm6 and stimulate its RNA-cleaving activity. Csm6 then nonspecifically degrades the invading RNA, ensuring a robust immune response. 
